Abstract. Distance education undoubtedly has many advantages, such as individualization of the learning process, unified transmission of teaching materials, the opportunity to study at any place and any time, reduction of financial costs for commuting to classes or accommodation of participants, etc. Adequate working conditions on the e-learning portal must also be present, eg. well-prepared, substantive courses and good communication between the participants. Therefore, an important element in the process of conducting e-learning courses is to measure the increase of knowledge and satisfaction of participants with distance learning. It allows for fine-tuning the content of the course and for classes to be properly organized. This paper presents the results of teaching and assessment of satisfaction with e-learning courses in "Problems of multiculturalism in medicine", "Selected issues of visual rehabilitation" and "Ophthalmology and Ophthalmic Nursing", which were carried out experimentally at the Faculty of Health Sciences at the Medical University of Bialystok for nursing students for the 2010/2011 academic year. The study group consisted of 72 part-time students who learnt in e-learning mode and the control group of 87 students who learnt in the traditional way. The students' opinions about the teaching process and final exam scores were analyzed based on a specially prepared survey questionnaire. Organization of e-learning classes was rated positively by 90% of students. The average result on the final exams for all distance learning subjects was at the level of 82%, while for classes taught in the traditional form it was 81%. Based on these results, we conclude that distance learning is as effective as learning according to the traditional form in medical education studies.
Introduction
The dynamic development of e-learning in its various forms (eg. mlearning, blended learning, massive open online courses) helped to popularize this form of teaching. The use of a virtual learning environment (elearning portal) not only guarantees independency of place and time, but Wiesław Półjanowicz et al. also allows one to access many groups of students (Meger, 2010) . The fulfillment of these conditions is particularly important in the education of people working professionally who continue their education as part-time students.
Nowadays, distance learning is gaining more and more popularity among students of medical studies (Clarke, 2007; Hyla, 2012; Kołodziej-czak et al., 2014; Półjanowicz et al., 2010 Półjanowicz et al., , 2012 Półjanowicz et al., , 2013 Półjanowicz, 2014; Smyrnova-Trybulska, 2009 ). The limitation of this form of teaching is the specificity of studies in the field of medicine, in which the practical classes must be conducted in the traditional form (eg. in hospitals, clinics or laboratories). However, most theoretical classes (lectures and seminars) can be successfully implemented in the form of distance learning. Verification of students' achievements can also be performed online using an e-learning portal, which contains tests of different types (eg. self-tests and exams) (Roszak et al., 2013) . A well-prepared e-learning course enables the teacher to have comprehensive contact with students and to assess their progress in knowledge, activity, and involvement in the implementation of the tasks set (Roszak et al., in press ). Distance learning is not, however, intended to replace traditional forms of education, but to supplement and expand it (Allan, 2007; Bramley, 2011; Smith et al., 2008; Wu et al., 2010) .
Our previous research conducted at the Faculty of Health Sciences at the Medical University of Bialystok for the selected courses "Problems of Figure 1 . Main window of e-learning platform for the Medical University of Bialystok multiculturalism in medicine" and "Selected issues in visual rehabilitation" among full-time students (Figure 1 ) confirmed the fact that the effectiveness of teaching in the traditional and distance learning forms were comparable. Satisfaction of students with classes held in both forms was at the level of 85% (Półjanowicz et al., 2013 Półjanowicz, 2014) . The aim of the present study was to evaluate and compare the effectiveness of teaching and satisfaction with the activities carried out with the e-learning portal by a group of part-time students of the Faculty of Health Sciences of the Medical University of Bialystok (Poland). In the analysis, we included the effectiveness of education, the level of student satisfaction with the course, and the interest of students in distance learning.
Materials and Methods
The research protocol was approved by the Bioethics Committee of the Medical University of Bialystok (Decision No. R-I-002/338/2009).
The study was conducted among 159 part-time students studying to obtain a master's degree in the field of nursing at the Medical University of Bialystok in the 2010/2011 academic year. Three subjects were experimentally taught using the blended learning method (b-learning): "Problems of multiculturalism in medicine", "Selected issues of visual rehabilitation" and "Ophthalmology and Ophthalmic Nursing". Lectures and seminars were conducted using the on-line system, but the exercises were carried out using the traditional method only. The content of courses taught according to the traditional way of teaching consisted of multimedia presentations (usually PowerPoint presentations), images and videos. Materials on the elearning platform were in the form of similar multimedia presentations, images, and videos. Additionally, there were quizzes, which assessed the students' knowledge. Students who participated in the e-learning courses had free and unlimited access to the educational portal of the Medical University of Bialystok (Figure 2 ), eg. the Moodle portal (Piskurich, 2003; Rice, 2010) (http://elearnig-umb.pl). The final exams of above mentioned subjects were held in the traditional form due to terms specified in the Regulations of Studies at the Medical University of Bialystok.
Within each subject, students were offered to freely choose to participate in the e-learning group or the group studying traditionally. There were a total of 72 people in e-learning groups. The rest of the students (87 people) had lectures and seminars in the traditional way in the halls of the University. In order to assess students' satisfaction with the classes in each subject for each of the surveyed groups, the responses of students to the following survey questions were analyzed:
1. Did the introduction of distance learning change the way you studied the specific subject? 2. Did e-learning have a positive impact on you? 3. Was the introduction of distance learning helpful in better understanding of the content of this subject? 4. Has the introduction of distance learning contributed to increasing the sustainability of your knowledge from this course? 5. Has the introduction of distance learning helped you to prepare to pass this part of the material of the subject? 6. Do you think that the standards set for passing exams were difficult? 7. What was the most valuable in this form of learning? 8. What was the most burdensome in this form of learning? 9. What should be changed in such a system of learning in the future? 10. What would you leave unchanged in this form of distance learning? 11. What should be improved? 12. Would you use this form of education, if possible, in the future? 13. What is the impact of e-learning on the image of your university?
Survey results were analyzed statistically using the Mann-Whitney U test. Calculations were carried out at statistical significance p < 0.05 in IBM SPSS Statistics 23 (IBM Corp. USA).
Results and Discussion
The vast majority of students in both groups were women -90% in the e-learning group and 95% in the traditional group. All the people from the e-learning group had permanent access to the Internet. In contrast, among the 87 people from the traditional group, 9 persons (10%) did not have regular access to the Internet. Daily use of the Internet was declared by more than 68% of students in both groups. Eighty-three percent of the respondents used Internet for web browsing. The surveyed students selfevaluated their computer skills and Internet use to be "well" and "very well" (Table 1) . Differences between analyzed variables were not statistically significant (p > 0.05). Analysis of responses to the questions in the survey clearly showed that people who were studying in the distance learning form very much appreciated this form of education ( Table 2 ). All of the respondents assessed e-learning as a positive action. Eighty-five percent of the surveyed students declared that e-learning changed the way they learned the presented subjects (average of "yes" and "definitely yes" answers from the three subjects). Eighty-eight percent of students indicated that distance learning was helpful in better understanding the course content. For 76% of students, introduc- tion of this type of education has contributed to increasing sustainability of knowledge. Ninety-four percent of the students positively answered the question concerning assistance in preparation of course completion. Eighty-eight percent of surveyed students had no difficulties in meeting the standards set in those particular courses. Ninety-six percent of students indicated that they could benefit from e-learning in the future. The impact of e-learning on the image of the Medical University of Bialystok was rated to be positive or very positive by 91% of students. Screenshots of the e-learning platform confirm students' satisfaction with classes conducted online (Figures 3, 4, 5) .
The majority of students responded to the question: "What was the most valuable in this form of learning?" as: the ability to access materials at Wiesław Półjanowicz et al. any time, a more comfortable learning environment, saving time, permanent access to materials, access to educational materials, a better understanding of the issues and possibility of checking knowledge. Examples of answers are presented in Figure 6 . Dominant replies to the question: "What was the most burdensome in this form of learning?" were: "courses did not cause any inconvenience", "omission of the terms of access to quizzes", "occasional technical problems with access to the system" (Figure 7 ). Responses to the question "What should be changed in such a system of learning in the future?" were: "the system does not need to be changed", "expand e-learning for other subjects", "extend time to respond during tests", "enter more multimedia pieces" (Figure 8 ).
E-learning for Part-Time Medical Studies
The final results of the exam after completing the course "Problems of multiculturalism in medicine" are shown in Table 3 . The final results of the exams for the courses "Selected issues of visual rehabilitation" and "Ophthalmology and ophthalmological nursing" are presented in Tables 4  and 5 . The differences in the final results (grades) obtained in each of the subjects were not statistically significant (p > 0.05). The obtained results allow us to conclude that distance education can be a very good way to supplement traditional teaching in medical training, and in some forms of activities, such as lectures or seminars, can successfully replace traditional methods. High average final results of the subjects and the positive feedback from students indicate a robust level of preparation of teaching materials and good organization of classes. Popularity of distance learning may be due to continuous access to knowledge contained in the online course and the attractive form of the content. Our study included groups of nursing students, studying in the traditional and distance manner. The comparison of those two methods of education confirmed the assumption that the use of e-learning methods did not worsen professional knowledge, students' satisfaction or the effectiveness of teaching students as compared to traditional teaching.
Conclusions
The results obtained for part-time master's degree medical students allow us to conclude that the e-learning method is as effective as traditional methods of teaching, at least in the subjects: "The problems of multiculturalism in the medicine", "Selected issues of visual rehabilitation" and "Ophthalmology and ophthalmological nursing". The introduction of distance learning was responsible for changing the way students learned, as declared by 85% of the surveyed students. Eighty-eight percent of students rated distance learning as helpful in better understanding the learning content and 76% of students declared that e-learning contributed to broadening their knowledge. Ninety-four percent of students declared that distance learning was helpful in preparing them to complete courses. Eighty-eight percent of students had no difficulty in meeting set distance learning standards. The average results obtained from the final exams were comparable in both groups (e-learning and traditional) for each subject. Ninety-six percent of students stated that they could possibly benefit from this form of education in the future and 91% of students rated the impact of e-learning on the image of the university positively. Didactic content, developed in multimedia form and placed on the e-learning platform, was available to students throughout the academic year and allowed for more flexible learning and preparation for the final exams, while at the same time helping students to consolidate and assimilate knowledge.
